Let F be a normed linear space such that the countable infinite product of F is homeomorphic to a normed linear space. (This is true for all Hubert spaces, for example.) Let S(F) denote the unit sphere in F. We prove the following Theorem 1. There is a countable cover of S(F) of open sets each of which contains no pair of antipodal points.
Let F be a normal linear space, and let S(F) denote the unit sphere in F. We will prove several theorems in the case where Fa (the countable infinite product of F) is homeomorphic to a normed linear space. Let us call this condition Property A. We note that Property A is satisfied by all finite-dimensional spaces (since s, the countable infinite product of lines, is homeomorphic to 12, separable infinite-dimensional Hilbert space), and all Hilbert spaces (see [1] or [4] ), and hence all spaces homeomorphic to a Hilbert space, such as reflexive Banach spaces [2] . The following theorems are proved for normed linear spaces with Property A. Theorem 2. There is a countable collection of closed sets in S(F) the union of which contains exactly one member of each pair of antipodal points. Theorem 3. Let F be a Hilbert space. Then there is a countable collection of sets which cover S(F) and whose diameters are less than 2.
First, we note that Theorem 2 is proved by Klee for normed linear spaces of vector space dimension <c (the cardinality of the continuum) (Corollary 2.7 of [7] ). We generalize this to spaces of all dimensions with the restriction that F have Property A, and give a completely different proof. Theorem 3 is related to the following question.
Question.
Let F be Hubert space of Schauder dimension c. Can S(F) be covered by a countable collection of sets whose diameters are uniformly less than 2 ?
This question has important applications in graph theory discovered by Erdös. However, the methods of this paper do not suggest a solution to the question.
Restriction to the case F^Fm.
We will now show that we need only prove the theorems for the case F^F0'. Since Theorems 2 and 3 are proved as corollaries to Theorem 1, we will only look at Theorem 1. Let G be the normed linear space homeomorphic to F'°. Look at the space FxG with norm ||(.x,.v)ll = !WU'+IJjl!(;-Now S(F) is naturally imbedded in S(FxG) as S(F) x{0}, with antipodal points preserved, hence we need only prove Theorem 1 for FxG. But (FxG^^FxF^g^F^FxF^FxG.
Therefore, throughout the rest of the paper, we will assume that F^F10. (It is unknown whether this condition holds for all infinitedimensional Banach spaces.) We note that F^I2xF.
This follows easily from the facts that F^Fm and F contains Äasa topological factor. Also, S(F)^F (see [3] ).
Throughout the paper, P(F) will denote S(F) with antipodal points identified (projective F space). We remark that the fundamental group of P(F) is Z/2 and all other homotopy groups are trivial. The projection map from S(F) to P(F) will be denoted by -n. Now let Vt-7r(U%). ■n-1(Vi)=UtvU'i and the t//s and C/<'s cover S(l2).
Hence the Vt cover P(l2) and by Lemma 1 are contractible.
Lemma 3. P(F)^P(l2)xF.
Proof. P(F) has the same homotopy groups as P(l2)xF. Both are F-manifolds, and hence are ANR's. Hence they both have the homotopy type of a CW complex (p. 135 of [8] ). The CW complexes are EilenbergMac Lane spaces (specifically K(Z¡2, \)s), hence by p. 82 of [9] have the same homotopy type. But by [6] , all homotopy-equivalent F-manifolds are homeomorphic. 
Proof.
Obviously, 7r_1(C/) has either one or two components. If it has only one, then it is path-connected since we are in a manifold. Connect a pair of antipodal points with a path in 7r_1( (7), say L. Then tr(L) is the image of a generator of the fundamental group of P(F) which is Z/2. Hence U is not contractible. 
